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QUARTERLY MEETING OF FEDERAL 
FIRE COUNCIL 


The sixth quarterly meeting of the 
Federal Fire Council was held on Oc- 
tober 20 and was attended by 16 rep- 
resentatives of departments and in- 
dependent establishments of the Gov- 
ernment. A. G. Thomas, 
tigator of the Bureau of Efficiency, 
presided in the absence of Dr. George 
K. Burgess, chairman. He called at- 
tention to the growing recognition of 
the value of the council’s activities to 
the Government, although it is a vol- 
untary organization and acts only in 
an informative and advisory capacity. 
As indicated by the appropriation 
granted for betterment of structural 
conditions and for  fire-protection 
equipment in the Capitol Building, 
Congress recognizes the need for im- 
provement of conditions in its estab- 
lishments. Mr. Thomas referred fur- 
ther to the recent action of the Budget 
Bureau in allowing items pertain- 
ing to fire protection to be included 
in the report submitted last January 
on the National Training School for 
Boys. Items carrying funds for all of 
the work that can be undertaken dur- 
ing the next fiscal year were allowed 
with the exception of requirements for 
additional water supply. It is ex- 
pected however, that funds for the lat- 
ter will be allowed in due course. 

A report on fire hazards and reme- 
dial measures in the Senate wing of 
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the Capitol Building and Senate Office 
Building was presented as the result of 
a survey undertaken at the request of 
Senator Royal S. Copeland, acting for 
the Senate Committee on Rules under 
a Senate resolution passed at the last 
session of Congress. As the result of 
a preliminary report presented last 
February, Congress granted an appro- 
priation of $100,000 to provide for the 
most urgent structural changes and 
equipment needed. This appropriation 
is being expended largely in providing 
protection for vertical and horizontal 
openings in the sub-basement and ter- 
race rooms on the Senate side of the 
Capitol Building and in the basement 
of the Senate Office Building, suitable 
metal containers for the contents of the 
Senate document room similar to those 
provided for the House document room 
by a previous appropriation, and for 
various structural changes in the attic 
on the Senate side of the Capitol. The 
present report covers recommendations 
for modernizing the electrical equip- 
ment to reduce hazards from obsolete 
types of devices and overloaded cir- 
cuits. Recommendation is made that 
storage in the attic of the Senate Office 
Building be in incombustible containers 
and that surplus material be removed. 
Additional fire protection equipment is 
recommended for spaces in the Capitol 
Building and Senate Office Buiiding 
occupied by shops and miscellaneous 
hazardous storage, and also for the 
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floor of the Senate chamber. It is 
recommended that in due course the 
Senate chamber and galleries be re- 
constructed to. embody. only incom- 
bustible fire-resistive construction. A 
guard service enabling regular rounds 
of the buildings to be made is recom- 
mended and supervision thereof pro- 
vided by means of a combination man- 
ual fire-alarm and watchman’s super- 
visory system. 

Several improvements have been 
made during the past few years in the 
water supply for the Capitol, both as 
concerns street mains and the installa- 
tion of inside fire mains, standpipes, 
and fire pump. The survey indicated 
that the provisions made in this re- 
spect were adequate. 

H. L. Bond, engineer of the field 
service department. of the National 
Fire Protection Association, presented 
a report on the McNeil Island Peniten- 
tiary, an institution under the control 
of the Bureau of Prisons, Department 
of Justice. This is the fifth institu- 
tion on which a formal report has been 
completed, the previous reports deal- 
ing with the Atlanta Penitentiary, the 


Alderson Industrial Reformatory, the 


Chillicothe Reformatory, and the New 
York Detention Headquarters. The 
present institution is located on Mc- 
Neil Island near Tacoma, Wash., and 
has a prison population of nearly 1,000. 
The report contains recommendations 
relating to provisions for safe exit of 
prisoners in case of fire, improvements 
in structural conditions and water sup- 
ply for fire fighting, and safety meas- 
ures for handling of gasoline and other 
flammable liquids. Recommendations 
are also made for improvement in 
communication for use in case of 
emergency. 

The committee on apparatus and 
appliances reported progress on a proj- 
ect relating to recommendations on 
minimum size or cost of buildings in 
which given types of fire-alarm and 
watchman’s supervisory equipment 
should be installed. The need for 
such information is apparent, since 
large Federal buildings in many cases 
have no equipment of the kind, and 
again, such equipment is at times 
provided in buildings or groups of 
buildings too small to warrant elab- 
orate installations. 

The committee on inspection and in- 
terdepartmental cooperation presented 
a report on recommended form for the 
statistical reports on fire prevention 
and protection conditions obtaining in 
Government establishments. The com- 
mittee was requested to submit a re- 
port on the methods according to 
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which it should function in its rela- 
tion to the different Government de- 
partments and establishments. 

An initial report from the committee 
on fire record indicated progress in es- 
tablishing a form for reporting of fires 
and in making contact with the many 
sources from which information on 
fires in Government property must be 
obtained. 

L. E. Kern, electrical engineer of the 
District of Columbia, gave an interest- 
ing account of the municipal fire-alarm 
system, The public fire-alarm system 
includes 1,048 fire-alarm boxes on 40 
different circuits. Most of these are 
connected to the fire-alarm headquar- 
ters in the Municipal Building by un- 
derground cables, only about 150 being 
connected on overhead wiring. During 
the past year 2,090 box alarms were re- 
ceived and 4,232 fire alarms came in 
over the public telephone. The public 
telephone system connects with the fire- 
alarm headquarters by means of sev- 
eral trunk lines. The different fire 
stations, of which there are about 40, 
connect with the fire-alarm headquar- 
ters and with each other by means of 
a telephone system and two types of 
signaling systems. Fire alarms coming 
in from boxes are automatically sent 
out to the station houses over one sig- 
naling system. The box alarms and 
also the alarms coming in by telephone 
are set up and sent out by manual 
operation over the other system: All 
circuits are electrically supervised and. 
show trouble light and give trouble-bell 
signals in case they are inoperative. 
Ground and _ short-circuit tests are 
made each day. ‘There are 227 miles 
of underground cables connected with 
the fire-alarm system, most of which 
are in the Chesapeake & Potomac Tel- 
ephone Co.’s ducts. A few are in the 
ducts of the power company and some 
are in» municipally owned ducts. 
These ducts accommodate also wiring 
for the police-patrol and telephone 
systems, 


THE NATIONAL HYDRAULIC 
LABORATORY 


The National Hydraulic Laboratory 
at the Bureau of Standards will prob- 
ably be completed during the coming 
year, and will then be ready to start 
upon its career of usefulness to the 
public, by effecting economies in the 
construction of dams, spillways, and 
similar hydraulie structures through 
experiments conducted in its many 
flumes. 

The Congress specified that this lab- 
oratory should be equipped to con- 
duct basic scientific research in hy- ~ 
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draulics, to make model tests of hy- 
drauliec structures, and to test and 
develop current meters and other hy- 
draulic appliances. 

Many considerations of a general 
nature were involved in the choice 
of the type of laboratory to be con- 
structed. Most hydraulic laboratories 
are housed in buildings, but it has 
been found desirable in several in- 
stances to select a suitable piece of 
level ground, to build sheds to cover 
the instruments, but to do the experi- 
mental work in the open air. How- 
ever, several reasons led the bureau 
to adopt the inclosed type of labora- 
tory in this instance. 

Fundamental research requires nu- 
merous pieces of fixed equipment, while 
model tests are facilitated by the pro- 
vision of ample floor space, together 
with means for supplying water to 


the models and draining it from them. . 


Both kinds of facilities: will be pro- 
vided in the National Hydraulic Lab- 
oratory. 

The design provides for a building 
285 feet long, 60 feet wide over two- 
thirds of its length, and 92 feet over 
the remainder. There will be three 
stories at one end and two stories at 
the other. The, building will contain 
two large conerete supply basins from 
which water will be pumped through 
the flumes and other experimental ap- 
paratus to a concrete measuring basin 
from which it will be returned through 
channels. to the supply basins. A 
maximum flow of 250 to 300 cubic feet 
per second will be possible in the 
main flume, which will have a cross 
section 12 feet square and a length of 
approximately 200 feet. 


VAPOR LOCK IN AUTOMOBILE FUEL 
SYSTEMS 


A report on vapor lock in automobile 
fuel systems was presented by O. C. 
Bridgeman at the meeting of the 
American Petroleum Institute on 
November 10. 

During the past summer a survey 
has been made at the bureau of the 
gasoline temperatures in the fuel-feed 
systems of this year’s automobiles, in 
cooperation with the Society of Auto- 
motive Engineers, the National Automo- 
bile Chamber of Commerce, and the 
American Petroleum Institute. Road 
tests at various speeds were made on 
47 out of the 65 distinct models of 
1931 cars on the market. These cars 
were made available to the bureau 
through the courtesy and cooperation 
of the local dealers in Washington. It 
was found that in many of these cars 
sufficient precautions had not been 
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taken by the manufacturer to prevent 
heat from the engine warming the 
gasoline in the fuel lines. Since exces- 
Sive heating causes the gasoline to 
boil; which results in vapor lock and 
stalling of the engine, the remedy for 
this difficulty lies in designing cooler 
fuel systems. The information ob- 
tained in this survey has been made 
available to the individual car manu- 
facturers, and there are indications 
that fuel systems in the 1932 cars will 
be much cooler. 

The road tests also gave informa- 
tion on-the vapor pressure of the gaso- 
line which can be used without boiling 
of the gasoline. If a gasoline has a 
high vapor pressure it boils readily, 
so; if the refiner controls: the vapor 
pressure of the gasoline he can keep 
trouble from: boiling to a minimum. 
The work of the bureau on 1,931 cars 
tells how low the vapor pressure must 
be for satisfactory operation with 
these models.. Of course, the vapor 
pressure. can not be made too low, 
otherwise there will be difficulty with 
engine starting in cold weather. 

The automotive and petroleum in- 
dustries are cooperating in solving the 
problem of engine stoppage as the re- 
sult. of boiling gasoline. The automo- 
tive engineer is attempting to keep the 
fuel lines cool; the petroleum refiner 
is controlling the vapor pressure of his 
product. The results of this coopera- 
tion will become more and more evi- 
dent to the motoring public during the 
coming year or two, until vapor lock 
as a cause for engine stoppage will 
become a thing of the past. 


AUTOMATIC RECORDER FOR HEIGHT 
OF KENNELLY-HEAVISIDE LAYER 


During the last few years measure- 
ments of the virtual height of the 
Kennelly-Heaviside layer (the layer 
of ionized air at a height of 100 miles 
or more above the surface of the 
earth) have commanded no little inter- 
est, and numerous papers have been 
published describing such observations. 
In America most of the workers have 
employed the group retardation or 
pulse method originated by Breit and 
Tuve. This method employs a radio 
transmitter which sends out pulses of 
perhaps two ten-thousandths of a sec- 
ond duration at the rate of about 30 
pulses per second. These pulses may 
arrive at the receiving station by paths 
through the upper atmosphere (that is, 
the Kennelly-Heaviside layer) as well 
as along the surface of the earth. In 
practice these pulses are received, am- 
plified, and then recorded photographi- 
cally by means of a string oscillograph. 
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For each transmitted pulse the oscil- 
lograph pattern will show a sharp 
peak rising from the base line for the 
impulse, which has arrived at the re- 
ceiving station by the ground path, 
and slightly displaced from this peak 
may appear one or more other peaks 
representing impulses which have been 
reflected or refracted from the upper 
atmosphere. If the time interval be- 
tween the arrival of the ground and 
reflected impulses is measured, the 
virtual height may be computed. The 
major difficulty with this method is 
that each oscillogram taken gives the 
virtual height only over a brief period, 
usually a fraction of a second. It is 
evident, therefore, that the develop- 
ment of some automatic device giv- 
ing a height record is of major im- 
portance to any program which con- 
templates continuous measurements of 
layer height. 

A method which has been developed 
by the bureau is similar to that des- 
cribed above except that a few modifi- 
eations are necessary. The essential 
requirement is that the “ chopper” 
which makes the pulses at the trans- 
mitter and a revolving mirror in the 
oscillograph at the receiving station 
both be driven by synchronous motors 
connected to the same power system. 
If this requirement is fulfilled then the 
pulse patterns may be viewed on a 
screen in the manner commonly used 
for viewing recurring phenomena with 
the oscillograph. If a mask with a 
slit is placed over the pattern so that 
the slit is parallel to, and slightly 
above the base line of the peaks, and 
if the film is caused to move slowly 
across the pattern in a direction per- 
pendicular to the slit, then traces will 
be registered on the film for each of the 
peaks. The trace made by the ground 
pulse should be a straight line because 
the length of the path between trans- 
mitter and receiver for this pulse 
remains unchanged. However, as the 
Kennelly-Heaviside layer changes in 
height the path length for the other 
impulses will change and the corre- 
sponding traces will shift in position on 
the film with respect to the ground 
trace. The distance on the film from 
any trace to the ground trace will be a 
measure of the virtual height for the 
corresponding reflection. 

A report in the November number of 
the Bureau of Standards Journal of 
Research describes a preliminary set- 
up which has proven the practicability 
of such an arrangement for making 
continuous height records, and. im- 
provements are suggested which might 
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be incorporated in a permanent instal- 
lation. 


THREAD-LOCKING DEVICES 


An investigation has been completed 
by the bureau to determine the torque 
required to unscrew nuts with and 
without locking features, under static 
loads, and, also, to determine the 
torques required to produce a given 
stress in the bolt. All known manu- 
facturers of thread-locking devices 
were invited to participate in the in- 
vestigation; of these, 24 accepted the 
invitation. Each manufacturer sub- 
mitted 100 samples of his device to fit 
bolts having a diameter of three- 
quarters inch. Forty-one devices were 
tested, including standard nuts, jam 
nuts, and slotted nuts with cotter pins. 
A report of the work will be published 
in the November number of the Bureau 
of Standards Journal of Research. 

For each device curves were plotted 
showing: (1) The relation between the 
torque on the nut, when it was tight- 
ened and the tensile stress in the bolt; 
(2) the relation between the torque on 
the nut, when it was unscrewed, and 
the stress in the bolt. 

These curves show that only about 
one-quarter of the devices had appreci- 
ably different static torque-tension re- 
lations from those of the American 
National coarse-thread nut; and for 
only one device was the screwing-off 
torque greater than the screwing-on 
torque for each stress. Other things 
being equal, a locking device requiring 
a high torque to unserew it would be 
expected to prove more satisfactory in 
service than one requiring a low 
torque. 

Methods of testing these devices 
under other conditions, particularly 
those simulating service, are being 
studied and reports on these tests will 
be published when satisfactory results 
are obtained. 


IMPROVED LABORATORY RECTIFYING 
STILLS 


The November number of the Bu- 
reau of Standards Journal of Research 
will contain a complete description of 
a set of all-glass rectifying stills, suit- 
able for distillation at pressures rang- 
ing from atmospheric down to about 
50 millimeters. The stills are pro- 
vided with efficient bubbling-cap col- 
umns containing 380 to 60 plates. 
Adiabatic conditions around. the col- 
umn are maintained by surrounding it 
with a jacket provided with a series of 
independent electrical heating units. 
Suitable means are provided for ad- 
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justing or maintaining the reflux ratio 
at the top of the column. For the pur- 
pose of conveniently obtaining an ac- 
curate value of the true boiling points 
of the distillates a continuous boiling- 
point apparatus is incorporated in the 
receiving system. An efficient still of 
the packed-column type for distilla- 
tions under pressures less than 50 
millimeters is also described. 

Methods of operation and efficiency 
tests are given for the stills. 


PURITY OF MERCURY 


In the development of a specification 
for mercury suitable for use in the 
making of dental amalgams the effect 
of base-metal impurities on the proper- 
ties of mercury was observed. 

The presence of only 0.001 per cent 
of such metals as zine, tin, lead, cad- 
mium, bismuth, copper, magnesium, or 
antimony so changed the appearance of 
the mercury that anyone observing the 
metal would believe it to be badly 
contaminated. The changed proper- 
ties of mercury caused by base-metal 
contamination have been recorded be- 
fore, but the fact that the appearance 
of the mercury may be used as a test 
for base-metal contamination bas never 
been emphasized. 

Contamination of mercury with sil- 
ver or gold could not be detected by 
the changed appearance of the mer- 
cury. When either of these metals 
was present to the extent of 0.1 per 
cent there still was no marked change 
in the appearance of the mercury. 

These observations indicate that 
mercury that is clean and bright and 
has the characteristic property of not 
wetting a glass surface can not contain 
more than very minute amounts of 
base metal. 


ANALYSIS OF CYANIDE SILVER-PLAT- 
ING SOLUTIONS 


Progress in the science of metal 
deposition, for example, in electro- 
plating, is often dependent upon the 
control of the composition of the solu- 
tions by chemical analysis. Methods 
for the analysis of silver cyanide plat- 
ing solutions were critically studied in 
a recent investigation at the bureau, 
and a complete outline of analytical 
methods has been prepared, which may 
be applied to maintain proper work- 
ing conditions in such electroplating 
baths. These methods will also be 
useful in research and development 
work on the electrochemistry and tech- 
nology of silver deposition. 

Silver can be deposited in a relative- 
ly dense, fine-grained form only from 
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eyanide solution ; deposits from simple 
salt solutions, such as silver nitrate, 
are very coarse. The essential con- 
stituent of the cyanide plating solu- 
tion is potassium argentocyanide, 
KAg(CN):, or the corresponding sodi- 
um salt. An excess of alkali cyanide 
must also be present, and carbonate is 
usually considered beneficial. 

The determination of alkali cyanide 
by the Liebig method of titration with 
silver nitrate has been shown by elec- 
trometrie titration to be correct to 
within 0.2 per cent. The addition of 
potassium iodide improves the accuracy 
and also corrects for the effects of 
impurities in the baths. By an elec- 
trometric method it was shown that 
the Hannay (mercuric chloride) titra- 
tion for alkali cyanide is equivalent to 
the Liebig, but that the visual end 
point of the former is in error. 

The applicability to silver-plating so- 
lutions of known methods for the 
separation and determination of silver, 
carbonate, iron, copper, and mercury 
was tested and satisfactory procedures 
were evolved for these constituents. 
Methods for total cyanide, total effec- 
tive cyanide, and chloride were devel- 
oped. A new method for the determi- 
nation of ammonia in cyanide solutions 
was devised, furnishing a means for 
the quantitative control of this con- 
stituent, to which thus far little atten- 
tion has been paid. 

The importance of chemical control 
of plating solutions is increasingly 
recognized among electroplaters. The 
cyanide solutions are complicated, and 
many of the analytical methods have 
been of doubtful value or not generally 
known. From the results of this work 
it will be more readily possible for the 
progressive electroplater to determine 
both the essential constituents and the 
important impurities present in the 
silver-plating solutions, and thus to 
improve the efficiency of the process 
and the quality of the plated products. 

Those interested in this subject 
should obtain the complete report in 
the November number of the BuREAU 
OF STANDARDS JOURNAL OF RESEARCH. 


GENERAL FORMULA FOR COMPUTA- 
TION OF COLORIMETRIC PURITY 


The growing use of color in every- 
day life has brought with it an appre- 
ciation of the need for measuring color 
and specifying it in fundamental terms. 
It is true that much standardization of 
color is accomplished by sets of mate- 
rial color standards, such as colored 
glasses, papers, or textiles; but these 
are not fundamental. Behind them 
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there must be a basis to refer to in the 
event that the actual samples fade or 
are destroyed. 

One fundamental means of specify- 
ing colors is to refer each color to some 
portion of the spectrum and to state 
how much “ white” light of a known 
quality (for example, artificial sun- 
light) must be mixed with the spec- 
trum light to match the color in ques- 
tion. The wave length of the spec- 
trum light is called the “dominant 
wave length” of the sample, and the 
amount of added ‘ white” light is 
specified by a quantity called the 
“purity ” of the sample. 

Another fundamental mode of gpeci- 
fying colors is to give the relative pro- 


portions of three colored lights (called | 


primaries) required to match the 
Sample. This is called the tristimulus 
mode of specification. In standardiz- 
ing color it is very useful to be able to 
transfer from the tristimulus mode of 
Specification to the dominant-wave- 
length colorimetric-purity mode and 
vice versa. The ability to effect such 
transfers is. particularly useful in 
interpreting spectrophotometrie data. 

Methods of effecting these transfers 
have been known for some time for 
particular primaries, for particular 
definitions of ‘purity,’ and for par- 
ticular choices of “white” light (ar- 
tificial sunlight, light from the over- 
cast sky, light from the gas-filled in- 
candescent lamp, etc.). Recently there 
has been developed at the Bureau of 
Standards by Deane B. Judd a gen- 
eral method of computing “ purity ” 
from the tristimulus specification of 
colors. This method applies to any 
choice of primaries, to any choice of 
“white” light, and to any of the 
definitions heretofore proposed for 

“ purity. 4 

It is expected that this new method, 
a description of which will be pub- 
lished in the November number of the 
BUREAU OF STANDARDS JOURNAL OF RE- 
SEARCH, will result in reduction of la- 
bor in the extensive routine computa- 
tion involved in interpreting spec- 
trophotometric data. Furthermore, the 
new method constitutes a _ unified 
system into which all previous 
methods may be fitted; in this way 
the technical expert is provided an in- 
sight into the interrelations of the 
various old methods. 


ACCELERATED AGING TEST FOR PAPER 


The September issue of the BuREAU 
oF STANDARDS JOURNAL OF RESEARCH 
(Research Paper No. 352) contains 
the results of further study of accel- 
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erated aging treatments in testing the 
permanence of papers. A thorough 
investigation was made of the physical 
and chemical properties of a series of 
Government bond and ledger papers as 
well as of their behavior when ex- 
posed to various accelerated aging 
tests. 

The results indicate the feasibility 
of classifying papers by means of 
suitable chemical, strength, and ac- 
celerated aging tests. Included in the 
chemical tests are ones for fiber purity 
and noncellulosic impurities, such as 
acid and rosin used in sizing. The 
fiber purity, which is indicated by the 
alpha cellulose content and copper 
number, was found to bear an impor- 
tant relation to the stability of the 
papers. The accelerated aging test, 
which consists in exposing the papers 
to a temperature of 100° C. for 72 
hours, and then determining the effect 
produced on the chemical and physical 
properties, appears to arrange the pa- 
pers in about the same order of sta- 
bility as would be expected on natural 
aging. A comparison of the results of 
the above-mentioned aging treatment 
with results obtained by using more 
nearly normal conditions (60° C. for 
860 hours, and sunlight exposures) 
shows that they all classified the pa- 
pers in much the same order of stabil- 
ity. These two findings are evidence 
that the more drastic treatment, which 
is desirable in respect to convenience 
and rapidity, gives results in. line with 
more normal aging effects. 


PRESERVATION OF RECORDS 


A summary of the progress made 
at the bureau in studies of the preser- 
vation of written and printed records 
is contained in a report recently issued 
by the bureau. 

Thorough tests of the relative per- 
manence of the current commercial 
writing and printing papers have been 
completed. The tests indicate there - 
are papers made from both rag and 
wood fibers that are suitable for any 
required degree of permanence, pro- 
viding the papers are stored under 
favorable conditions. A suggested clas- 
sification of papers relative to the vary- 
ing degrees of permanence required, 
graded them according to their degree 
of cellulosic and noncellulosie purity 
as this is apparently the significant 
factor in respect to deterioration. 

Tests have been made also of over 
a thousand old publications that have 
been stored in public libraries for 
varying periods during the past 100 
years. These tests like those of the 
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current papers reveal the importance 
of fiber purity. Papers containing 
crude fibers, such as ground wood and 
unbleached fibers, were generally brit- 
tle and yellow while those containing 
fibers well purified by chemical treat- 
ment were generally in good condition. 

The results of a survey of public 
libraries and similar depositories in 
various regions of the United States 
indicated the chief external deterio- 
rating influences to be acid pollution 
of the atmosphere, particularly sulphur 
gases from combustion of fuels, high 
temperatures, variations. in atmos- 
pheriec humidity, light, and dust. Lab- 
oratory studies of these influences 
have been initiated. Exposure of 
papers to an atmosphere containing 
sulphur dioxide has shown this com- 
bustion gas to be a very potent deteri- 
orating agent. Exposure to light of 
the rosin sizing materials used for 
paper discolored them, which is fur- 
ther evidence that they are one cause 
of discoloration of paper. 

The report was published in the 
October issue of The Library Quar- 
terly, and reprints of it are available 
at the bureau. 


CARPET WEAR-RESISTANCE MACHINE 


In connection with a study, of the 
bureau’s machine for determining the 
resistance of carpets to wear (TECHNI- 
cAL NEws BULLETIN No. 170, p. 61; 
June, 1931), tests duplicating previous 
ones have now been made on carpets, 
the two series being separated by more 
than 1,000,000 revolutions of the turn- 
table. These tests show that the rate 
of wear produced by the leather-coy- 
ered pulleys has increased. The 
leather must, therefore, be replaced at 
least every 1,000,000 revolutions of the 
turntable or Some other more suitable 
abrasive must be used. 


REINFORCED BRICKWORK 


In cooperation with the Common 
Brick Manufacturers Association 18 
beams of reinforced brickwork were 
tested to determine the resistance of 
the brickwork to diagonal tensile 
stresses. The investigation was lim- 
ited to a study of the effect of the 
arrangement or bonding of the bricks. 

The beams were 14 feet long and 
about 1 foot square in cross section. 
Nine of the beams were built with 
common brick from Chicago and the 
other nine with common brick from 
Philadelphia. In one type of beam 
the bricks were laid in common Ameri- 
ean bond as in a 1214-inch wall; in 
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another the bonding was similar to 
that in a lintel beam with a soldier 
course forming the lower portion of 
each face of the beam, over which were 
laid two stretcher courses. The third 
type was built on end with vertical 
reinforcements to resemble a portion 
of a 1244-inch retaining wall with all 
bricks laid as stretchers. A 1:3 Port- 
land cement-sand mortar, with an 
addition of lime equal to 15 per cent of 
the volume of the cement, was used 
for all beams. Hach beam contained 
six ‘44-inch square bars as tensile 
reinforcement. 

A load test was made by supporting 
the beam on a span of 12 feet and 
applying equal loads at the quarter 
points of the span. First the load 
was increased by small increments 
until the deformations indicated that 
the maximum stress in the steel was 
at least 15,000 Ilbs./in.” Then the load 
was reduced to a total of 1,000 pounds, 
and finally increased by small incre- 
ments until failure occurred. The set 
remaining after the first loading was 
roughly one-fifth of the maximum de- 
formations before reducing the load, 
which is of the same order of magni- 
tude as has been observed with rein- 
forced concrete beams of about the 
same initial stiffness. 

Cracks which tended to follow di- 
agonal planes between the contacts 
with the beams of the supports and 
the nearer loads, formed before the 
failures of the beams took place. In 
some instances they passed through 
the bricks, their locations apparently 
being unaffected by the mortar joints; 
while in others, the mortar joints 
were opened along an irregular line 
extending from a support toward the 
nearer load. The maximum shearing 
stresses ranged from 60 to 160 lbs./in.’, 
the values depending chiefly upon the 
kind of brick and their bonding in 
the beams. 

Tests are now under way to deter- 
mine the strength of the bond between 
mortar and bricks similar to those 
used in the beams. 


OHIO HEAVY CLAYS 


During the investigation of heavy 
clays of Ohio now in progress at the 
Columbus branch of the bureau, the 
laboratory method of firing was han- 
dled in two ways. 

First, the clays were divided into 
three groups according to their fusing 
temperatures and three separate fir- — 
ings were made. Later, samples of all 
the clays were put in one kiln, and as 
the temperature was gradually raised, 
the groups of clays were drawn from 
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the kiln during the process of firing. 
Very little difference in results could 
be noticed in the matter of cross-break- 
ing strength between one method and 
the other. 

As it is generally found somewhat 
difficult to make laboratory kiln fired 
samples check with those burned in 
commercial kilns, samples of all the 
clays were placed in a face-brick kiln 
at the Federal prison in Chillicothe. 
This plant operates four kilns of com- 
mercial size, making brick from a clay 
of the same geological formation as 
one of the clays on test, namely, the 
Bedford shale. 

Samples of each clay were placed on 
three different levels in the kiln. The 
averages of modulus of rupture given 
below are averages of all three levels. 
The clays are listed in the three 
groups—alluvials, glacials, and shales. 

While it happens that the averages 
of the averages of the clays in each 
group check closely, this is not the case 
individually for a good many clays. 
All of these clays contain considerable 
amounts of iron, approximately 7 per 
cent, and overburn or vitrify very 
easily. Such overfired samples give a 
value for cross-breaking strength high- 
er than properly burned ware. In the 
values given below it is Suggested that 
the lower figure is much more likely to 
be correct for average kiln burning. 
From the figures it would appear that 
for these easily vitrified clays, the 
laboratory results will, in general, give 
about the same averages as those from 
the commercial kilns. 


Modulus of rup- 


ture 
Kind of sample 
Com- | Experi- 
mercial | mental 
kiln kiln 
Alluvial clays: 

Beavers 3. 2¢i2e. seslussh us 2, 215 2, 630 
CO PAL Ea 1) UE VeUCTRR sammie eu Ne Te ee 2,325 2, 460 
Zanesville loess_..._...--___- 2, 295 3, 400 
Mowrystown...._.----._-._- 1, 730 2, 520 
PREG lam Gee ie ies hike Lea 8, 145 3, 550 
Sugar Creeké ic o))_ ye a 2, 025 2, 440 
Westerville.22. 2 3, 225 3, 660 
Zanesville. oe ott 2, 495 1, 560 

Averages fa Jie ee 2, 430 | 2, 780 

Glacial clays: | 

(ESTED 9 pie Aegan yl Dapethegah 2,130 2, 310 
Sa Pe De ee ae 2, 490 2, 140 
hondoenbirwj i. suse. we! 2, 095 2, 480 
Mount Healthy.-....2_..._- 1, 630 2, 890 
New London_.__---_-...2... 2, 500 2, 890 
Poled@ssa suas 2a) be Tos a 3, 745 2, 370 
Upper Sandusky.-.-..-.---.-- 2, 880 2, 390 

A veraget Billi ess. fs 7. 2 2,495 2, 500 
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Modulus of rup- 
ture 
Kind of sample 
Com- | Experi- 
mercial | mental 
kiln kiln 
Snatea i 

pate anise, Saal orease en pa 2, 920 2, 590 
niheghiciay (Malvern) -.-.---- 3, 145 2, 780 
Ava Ea lessbahiat Peer ie 2, 365 2,470 
ASDOOTEN Go eee oe eee 2, 945 2, 380 
Bedford (Chillicothe) .....-- 2, 240 2, 000 
Oincinnatis 47 ¢. 25 ees 2, 490 2, 510 
Dunkerd. yg eee 2, 595 2, 780 
Allegheny (New Lexington) - 2, 445 2, 510 
Waverly (Portsmouth) _.-_-- 3, 260 3, 710 
POUSsVille. a o<c 2-2 ye eee 2, 070 3, 180 
Connemaugh (Summitville) 3, 160 3, 110 
Bedford (Taylor Station)_-._- 4, 495 3,110 
Waverly (Hanover).-.-.------ 8, 475 3, 280 
Averages Si ~ S052 ee 2, 895 2, 800 


EFFECT OF FIRING TEMPERATURE ON 
KAOLINS 


A study was recently completed at 
the bureau of five kaolins represent- 
ing some of the important world 
sources. These kaolins were fired at 
eight different temperatures ranging 
from 1,100° to approximately 1,650° 
C. The chemical analyses and P. C. E. 
(softening point) values were ob- 
tained on the raw materials, the ther- 
mal expansion, porosity, and specific 
gravity on the fired materials, and the 
petrographic analyses on both the raw 
and fired. X-ray diffraction patterns 
were made of Georgia, North Carolina, 
and Mexican (dickite) kaolins, mul- 
lite, and cristobalite. 

The following results were noted : 

1. The chemical and petrographic 
analyses show the Georgia and Zett- 
litz kaolins to be of greater purity than 
the North Carolina and Delaware kao- 
lins or the English china clay. 

2. The specific gravity of the Geor- 
gia and Zettlitz kaolins is, in general, 
higher than that of the other three. 

38. The porosity of the North Caro- 
lina kaolin is the highest and shows 
the least change over the range of 
temperature used. 

4. The thermal expansions of the 
Georgia and Zettlitz kaolins between 
approximately 100° and 200° C. after 
firing at certain temperatures are de- 
cidedly greater than that of the other 
three less pure clays. 

5. Progressively increasing the firing 
temperature of the kaolins affects the 
thermal expansion of those containing 
the greater amount of foreign mate- 


vials to a less extent than it does 


those of higher purity. Similar effects 
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are also brought about by the rate of 
cooling. | 

6. Addition of 15 per cent muscovite 
to the Georgia kaolin did not measur- 
ably affect its P. C. HE. (softening 
point) value, but after firing at 1,400° 
C. the thermal expansion of the mix- 
ture was greatly reduced when com- 
pared with that obtained on the kaolin 
alone after firing at the same tempera- 
ture. 

7. Evidence was found which indi- 
eates that the high rate of expansion 
shown by certain fired refractory clays 
is primarily caused by the presence of 
cristobalite. This cristobalite may 
form as a result of (a) free quartz in 
the unfired material, or (0b) excess 
silica from the reaction involving the 
formation of mullite from clay. 

8. The high rate of expansion be- 
tween approximately 100° and 210° C. 
due to the presence of cristobalite in 
some of the fired kaolins is similar to 
the expansion of cristobalite prepared 
from precipitated amorphous silica 
which also occurs between approxi- 
mately 100° and 210° C. 

A report covering this work will 
appear in the BuREAU oF STANDARDS 
JOURNAL OF RESEARCH Within the next 
few months. 


NEW AND REVISED PUBLICATIONS 
ISSUED DURING OCTOBER, 1931 


Journal of Research’ 


Bureau of Standards Journal of Re- 
search, title page to vol. 6, January 
to June, 1931 (RP Nos. 259 to 328, 
inclusive). Free on application to 
the Bureau of Standards. 

Bureau of Standards Journal of Re- 
search, vol. 7, No. 4, October, 1931 
(RP Nos. 861 to 871, inclusive). 
Price, 40 cents. Obtainable by sub- 
scription. 


Research Papers * 
(Reprints from Journal of Research) 


RP339. A new apparatus for preparing 
Ra B + C sources; L. F. Curtiss. 
Price, 5 cents. 


1 Send orders for publications under this 
heading with remittance only to the Super- 
intendent of Documents, Government Print- 
ing Office, Washington, D. C. Subscription 
to Technical News Bulletin, 25 cents per 
year (United States and its possessions, 
Canada, Cuba, Mexico, Newfoundland, and 
Republic of Panama); other countries, 40 
cents. Subscription to Journal of Research, 
$2.75 per year; other countries, $3.50. Sub- 
scription to Commercial Standards Monthly, 
$1 per year; other countries, $1.25. 
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RP340. The photographie emulsion: 
after-ripening; Burt H. Carroll and 
Donald Hubbard. Price, 10 cents. 

RP341. A simultaneous radiotelephone 
and visual range beacon for the air- 
ways; F. G. Kear and G. H. Winter- 
mute. Price, 20 cents. 

RP342. Design of standards of induc- 
tance and the proposed use of mod- 
els in the design of air core and iron 
core reactors; H. B. Brooks. Price, 
15 cents. 

RP348. The heat of formation of water 
and the heats of combustion of 
methane and carbon monoxide. A 
correction. Frederick D. Rossini. 
Price, 5 cents. 

RP344. Elastic problem of a_wire- 
wound cylinder; Chester Snow. 
Price, 10 cents. 

RP345. The restoration of solarized 
ultra-violet transmitting glasses by 
heat treatment; A. Q. Tool and R. 
Stair. Price, 10 cents. 

RP346. The determination of oxygen 
and nitrogen in irons and steels by 
the vacuum fusion method; H. C. 
Vacher and Louis Jordan. Price, 
10 cents. 

RP347. Some electrical properties of 
foreign and domestic micas and the 
effect of elevated temperatures on 
micas; A. B. Lewis, E. L. Hall, and 
FR. R. Caldwell. Price, 10 cents. 


Building and Housing Publications * 


BHi6. The preparation of zoning or- 
dinances. A guide for municipal 
officials and others in the arrange- 
ment of provisions in zoning regula- 
tions. Price, 10 cents. 


Commercial Standards Monthly* 


Commercial Standards Monthly, vol. 8, 
No. 4, October, 1981. Price, 10 cents. 
Obtainable by subscription. 


Technical News Bulletin * 


Technical News Bulletin No. 174, Qe- 
tober, 1931. Price, 5 cents. Obtain- 
able by subscription. 


1Send orders for publications under this 
heading with remittance only to the Super- 
intendent of Documents, Government Print- 
ing Office. Washington, D. C. Subscription 
to Technical News Bulletin, 25 cents per 
year (United States and in its possessions, 
Canada, Cuba, Mexico, Newfoundland, and 
Republic of Panama) ; other countries, 40 
cents. Subscription to Journal of Research, 
$2.75 per year ; other countries, $3.50. Sub- 
scritpion to Comemrcial Standards Monthly, 
$1 per year; other countries, $1.25. 
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LETTER CIRCULARS * 


LC310. Specifications, standardization, 
and use of steel tapes. 


OUTSIDE PUBLICATIONS ° 


A method of representing radio wave 
propagation conditions. L. W. Aus- 
tin; Proceedings, Institute of Radio 
Engineers (New York, N. Y.), vol. 
19, no. 9, p. 1615 ; September, 1931. © 

Long-wave radio receiving measure- 
ments at the Bureau of Standards 
in 1930. L. W. Austin; Proceedings, 
Institute of Radio Hngineers (New 
York, N. Y.), vol. 19, no. 10, p. 1766; 
October, 1931. . 

A correlation of long-wave radio field 
intensity with passage of storms. 
I. J. Wymore Shiel; Proceedings, 
Institute of Radio Hngineers (New 
York, N. Y.), vol. 19, No.9, p. 1675; 
September, 1981. 

Dental casting technic: Theory and 
practice. G. C. Paffenbarger and 
W. T. Sweeney; Journal of Dental 
Research (New York, N. ¥.), vol. 11, 
No. 5, p. 681; October, 1931. 

Die spektrale erythemraaktion der 
menschlichen haut auf ultraviolett- 


2“Tetter circulars”? are in mimeographed 
form and are designed primarily to answer 
specific inquiries. The supply is necessarily 
limited, so that, in general, but one copy 
can be sent in answer to each request. 
Copies are available only on application to 
the Bureau of Standards, Washington, D. C. 
No mailing list is maintained for ‘ letter 
circulars,’’ and complete sets of back num- 
bers can not be furnished. 

3“ Outside publications ’’ are not for dis- 
tribution or sale by the Government except 
when so specified. Requests should be sent 
direct to publishers, 
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strahlung. W. W. Coblentz, R. 
Stair, and J. Hogue; Strahlenthera- 
pie (Berlin, Germany), vol. 42, p. 
378; 1981. 

Plan developed for measuring X-ray 
intensity. L. S.. Taylor; United 
States Daily (Washington, D. C.). 
vol. 6, No. 206, p. 8; November 2, 
1931. 

Control of airplanes at low speeds by 
means of conventional ailerons, 
R. H. Heald; Department of Com- 
merce, Aeronautics Branch, Aero- 
nautics Bulletin No. 15; July 1, 
1931. 

Report of Bureau of Standards. re- 
search on preservation of records. 
B. W. Scribner; The Library Quar- 
terly (Chicago, Ill.), vol. 1, No. 4, 
p. 409; October, 1931. 

The wear of metals. L. Jordan; Me- 
chanical Hngineering (American So- 
ciety of Mechanical Engineers, New 
York, N. Y.), vol. 58, p. 644; Septem- 
ber, 1931. (This was referred to in 
error as published in London, Eng- 
land, in Technical News Bulletin No. 
174, p. 117.) 

The physical properties of commercial 
cast stone. John. Tucker, jr., and 
G. W. Walker; Proceedings, Ameri- 
ean Concrete Institute (Detroit, 
Mich.), vol. 25, 1929. 

Cement and concrete. John Tucker, 
jr.; Chapter 28 in Annual Survey of 
American Chemistry (Chemical Cat- _ 
alog Co., New York, N. Y.) ; 1930. 

Water penetration through brick-mor- 
tar assemblages. L. A. Palmer; 
Journal, Clay Products Institute 
(Common Brick Manufacturers As- 
sociation, Washington, D. C.), vol. 1, 
No. 1, p. 19; September, 1931. 
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